SPECIFICATION 



ry 



TITLE OF THE INVENTION 
LIQUID CRYSTAL PROJECTOR 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a liquid crystal 



."^ projector. 
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Description of the Prior Art 

In liquid crystal projectors, a liquid crystal panel, 
a light source lamp for backlight arranged on a rear surface 
of the liquid crystal panel, a signal processing circuit, and 
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pi a power supply circuit are provided in a casing. 

Conventionally in the liquid crystal projectors, air cooling 
is performed by a cooling fan in order to restrain the rise 
in the temperature in the casing. Further, techniques for 
controlling the number of revolutions of the cooling fan have 
been developed on the basis of the temperature detected by a 
temperature sensor arranged in the casing in order to save 
energy and reduce noise by the cooing fan. 

In methods of controlling the number of revolutions of 
the cooling fan on the basis of only the detected temperature, 
however, the cooling efficiency by the cooling fan is lowered 
in areas where air density is low, such as areas where air 
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pressure is low, for example, highlands. 

Liquid crystal projectors so adapted that two types of 
control tables for f latlands and highlands are prepared as a 
control table representing the relationship between a 
temperature and a control value of a cooling fan, and a user 
performs setting as to which of the control tables should be 
used have been developed. In such a liquid crystal projector, 
?^ however, it is necessary for a user to perform a setting 
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^ operation depending on an area where the liquid crystal 

SI 

^ projector is employed. 
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SUMMARY OF THE INVENTION 
An object of the present invention is to provide a liquid 
crystal projector in which suitable control of a cooling fan 
is automatically carried out depending on air pressure in an 
arjea where the liquid crystal projector is employed. 

In a liquid crystal projector provided with a cooling 
fan, a liquid crystal projector according to the present 
invention is characterized by comprising a temperature sensor 
for detecting the internal temperature of the liquid crystal 
projector; an air pressure sensor for detecting outside air 
pressure; and a control device for controlling the number of 
revolutions of the cooling fan on the basis of the temperature 
detected by the temperature sensor and the outside air 
pressure detected by the air pressure sensor. 
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Am example of the control device is one comprising a 
driving circuit of the cooling fan, storage means for storing 
a control table representing the relationship between the 
temperature detected by the temperature sensor and the value 
of a control voltage for the driving circuit of the cooling 
fan for each of a plurality of classes into which the outside 
air pressure is divided, and means for determining the value 
of the control voltage for the driving circuit of the cooling 
fan on the basis of the control table corresponding to the 
class to which the outside air pressure detected by the air 
pressure sensor belongs and the temperature detected by the 
temperature sensor and outputting a voltage signal 
corresponding to the determined control voltage value to the 
driving circuit of the cooling fan. 

An example of the control device is one comprising a 
driving circuit of the cooling fan, a storage device for 
storing a control table representing the relationship between 
the temperature detected by the temperature sensor and the 
value of a control voltage for the driving circuit of the 
cooling fan for each of a plurality of classes into which the 
outside air pressure is divided, and a circuit for determining 
the value of the control voltage for the driving circuit of 
the cooling fan on the basis of the control table corresponding 
to the class to which the outside air pressure detected by the 
air pressure sensor belongs and the temperature detected by 
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the temperature sensor and outputting a voltage signal 
corresponding to the determined control voltage value to the 
driving circuit of the cooling fan. 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more apparent 
from the following detailed description of the present 
invention when taken in conjunction with the accompanying 

H" drawings . 
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yj BRIEF DESCRIPTION OF THE DRAWINGS 

fi 

U1 Fig. 1 is a block diagram showing the configuration of 

^ a control circuit in a cooling fan provided in a liquid crystal 

proj ector ; 

Fig. 2 is a graph showing the relationship between the 
temperature and the number of revolutions which is represented 
by each of three types of detected temperature-control voltage 
tables ; and 

Fig. 3 is a flow chart showing the procedure for fan 
control processing by a microprocessor 1. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, an embodiment of the 

present invention will be described. 

Fig. 1 illustrates the configuration of a control 

circuit of a cooling fan provided in a liquid crystal 
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pro j ector . 

Reference numeral 1 denotes a microprocessor. The 
microprocessor 1 comprises a storage device la. Reference 
numeral 2 denotes a temperature sensor arranged in a casing 
of the liquid crystal projector. Reference numeral 3 denotes 
an air pressure sensor for detecting outside air pressure. 

Reference numeral 6 denotes a cooling fan which is 
arranged inside the casing of the liquid crystal projector and 
the number of revolutions of which is changed by a driving 
current. Reference numeral 4 denotes a current control 
circuit (a driving circuit) for controlling the driving 
current for the cooling fan 6 on the basis of a control voltage 
from the microprocessor 1. Reference numeral 5 denotes a fan 
switch for turning the cooling fan 6 on or off. 

In this example, the outside air pressure is divided into 
three classes, high, middle and low classes, and a detected 
temperature-control voltage table representing the 
relationship between a temperature detected by the 
temperature sensor 2 and the value of a control voltage for 
the current control circuit 6 is prepared for each of the 
classes. The storage device la stores the three types of 
detected temperature-control voltage tables . 

Fig. 2 illustrates the relationship between the detected 
temperature and the number of revolutions of the cooling fan 
which is represented by each of the three types of detected 




temperature-control voltage tables . 

A curve A shown in Fig. 2 represents the relationship 
between the detected temperature and the number of revolutions 
of the cooling fan which is represented by the detected 
temperature-control voltage table in a case where outside air 
pressure is high, that is, for f latlands . 

A curve C shown in Fig. 2 represents the relationship 
^ between the detected temperature and the number of revolutions 
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p of the cooling fan which is represented by the detected 
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yj temperature-control voltage table in a case where outside air 
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yi pressure is low, that is, for highlands. 

s A curve B shown in Fig. 2 represents the relationship 
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nj between the detected temperature and the number of revolutions 
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^ of the cooling fan which is represented by the detected 

fU temperature-control voltage table in a case where outside air 

pressure is middle. 

Fig. 3 shows the procedure for fan control processing 
by the microprocessor 1 . 

The microprocessor 1 carries out the following control 
in a state where the fan switch 5 is turned on. 

A temperature detected by the temperature sensor 2 is 
read (step 1) . Outside air pressure detected by the air 
pressure sensor 3 is read (step 2) . The value of a control 
voltage is determined from the temperature-control voltage 
table corresponding to the class to which the detected outside 
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air pressure belongs (step 3) , and a voltage signal 
corresponding to the determined control voltage value is 
outputted to the current control circuit 4 (step 4) . The 
program is returned to the step 1. 

According to the above-mentioned embodiment, suitable 
cooling fan control is automatically carried out depending on 
air pressure in an area where the liquid crystal projector is 



employed. 



P Although the present invention has been described and 
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W illustrated in detail, it is clearly understood that the same 
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m is by way of illustration and example only and is not to be 

^ taken by way of limitation, the spirit and scope of the present 

Q 

p invention being limited only by the terms of the appended 

^ claims . 
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